Objective: Quality of life (QOL), sexual satisfaction (SS) and physical performance have been assessed in the management of numerous chronic diseases. Methods: In this study, the following tests and surveys were applied: (i) QOL questionnaire [Cystic Fibrosis Questionnaire (CFQ)]; (ii) SS questionnaire (SSQ) [female sexual quotient (FSQ) and male sexual quotient (MSQ)]; (iii) 6-minute walk test (6MWT). Spearman's correlation was used for comparison between the data; the Mann---Whitney test was applied to analyze the difference between genders. A total of 52 adult patients with CF were included in this study.
Introduction
Continuous improvements in the management of cystic fibrosis (CF) allow increasing life expectancy of CF patients, who currently live well onto adulthood. Even with aggressive treatment, CF patients develop malnutrition, reduced lung function and various comorbidities, which affect physical performance and quality of life (QOL). The analysis of physical performance and QOL are important tools for clinical evaluations and individual monitoring. It measures the extent to which individuals are satisfied with their lives, assessing their cultural and social contexts, goals, expectations, standards and concerns. 1 Both physical performance and QOL influence sexuality. In chronic diseases, such influences may be intensified. Studies of CF patients show that the progression of the disease leads to reduced physical performance and QOL, followed by lower sexual satisfaction. 2 ---4 Although there are many tests to assess QOL, the Cystic Fibrosis Questionnaire, mostly used in CF, does not include the evaluation of sexuality. So, sexuality should be evaluated as part of human development, due to its relation to physical and mental health. Sexual satisfaction (SS) includes the act itself and its elements, i.e., satisfaction and desire for both sexes.
Sexual dysfunctions may occur due to lack or excess of sexual desire, discomfort and/or pain during sexual relations, which will have a negative impact on desire, arousal and/or orgasm. At times, sexual relations will be either interrupted or avoided. Therefore, sexuality also affects QOL. In chronic diseases, mutual deterioration in QOL and sexuality has proved to be associated with physical and emotional changes. 3, 4 Psysical performance and QOL of CF patients can affect their SS. Physical performance can be evaluated by several methods. The most commonly used test is the 6-minute walk test (6MWT), which evaluates the patient's submaximal walking performance. 5 In this context, the aim of this study was to evaluate the correlation between 6MWT, QOL and SS and the differences of data between both sexes in CF adult's patients.
Methods
This is an observational and analytical cross-sectional study, which was carried out at the Referral Center for Cystic Fibrosis.
The diagnosis of CF was made based on the clinical history compatible with CF, two sweat tests with chloride levels ≥60 mEq/L and/or two identified mutations in the CFTR gene (Cystic Fibrosis Transmembrane Regulator). Patients older than 18 years and patients without pulmonary exacerbation during the study were included in order to avoid bias in the 6MWT.
Informed consent was obtained from all individual participants included in the study. All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. The study was approved by the Research Ethics Committee of the Unicamp (#756453).
CFQ and SSQ were completed and the 6MWTs were performed at the Unicamp University Hospital.
Quality of life questionnaire (QOL)
The CFQ includes a total of 12 items (domains): physical role, social role, vitality, emotional state, social limitations, body image, eating disturbances, treatment constraints, health perceptions, weight, respiratory symptoms and digestive symptoms. The score of each domain ranges from zero to one hundred. The highest values are associated with better QOL scores. The score was validated for use in Brazil by Rozov et al. 6 In total, 50 questions were answered by the patients and the data was entered into the software program developed by Quittner et al., 1 which generates a numerical profile for each domain.
Sexual satisfaction questionnaire
The SSQ is different for each gender [male sexual quotient (MSQ) and female sexual quotient (FSQ)] (Online Resource 1). A total of 10 questions were evaluated for each SSQ. The MSQ was validated by Abdo (2007) and includes the following domains: desire and drive; self-confidence and ejaculation; foreplay and ejaculation; desire, ejaculation and erection; desire and erection (time); desire and erection (satisfaction); desire and erection (sequence); ejaculation (control); ability to reach orgasm; and performance and SS. 7 The FSQ was validated by Abdo 8 and includes all questions about desire and sexual interest (questions 1, 2 and 8), foreplay (question 3); arousing of the woman and sexual interaction with partner (questions 4 and 5), comfort in sexual intercourse (question 6 and 7); orgasm and SS (questions 9 and 10). In SSQ, each question ranges from zero to five points. The SSQ score is obtained by the sum of 10 questions multiplied by two to obtain the weight average of 100. In the question seven for the FSQ, the score was already fixed, i.e., five. The score was calculated as follows: five minus the value given by the patient. In the SSQ, the following reference ranges and respective interpretative comments were observed: (i) 0---20 points ---null to poor; (ii) 22---40 points ---poor to unfavorable; (iii) 42---60 ---unfavorable to regular; (iv) 62---80 ---regular to good; (v) 82---100 ---good to excellent.
7,8

Six-minute walk test
The 6MWT was performed following the guidelines of the American Thoracic Society. 9, 10 The 6MWT is a simple, inexpensive and easily applicable method. It is a submaximal clinical exercise tolerance test, and therefore it can be performed by patients with restrictions for maximal exercise tests. 6MWTs are safer than the maximal exercise tests because patients are able to define their own limits during the exercise. The ability to walk a certain distance has a direct impact on the QOL as well as on the ability to perform daily tasks. 9 This study assessed three time periods: (i) rest (period before the beginning of the test: the patient's physical condition is evaluated at rest); (ii) 6 min after the beginning of test (indicative marker of patient's metabolic changes during physical exertion); (iii) 9 min after completion of the test (indicative marker of patient's recovery after the physical exertion). In each period, the following markers were assessed: (i) peripheral oxygen saturation of hemoglobin (SpO 2 ); (ii) heart rate (HR-bpm); (iii) inspiratory frequency (f ---ipm); (iv) systemic arterial pressure (mmHg); (v) Borg scale; (vi) distance walked (in meters and percentage of predicted value). Other data included: (i) weight (kg); (ii) height (m); (i) body mass index (kg/m 2 ); (iv) age (years); (v) time of the disease (years); and (vi) gender (male and female).
The Borg scale is a visual analog scale, which helps measure the degree of respiratory distress before and after the 6MWT. Its results are reproducible, they measure perceived dyspnea in adults, and assess the intensity of physical exertion. The scale consists of a horizontal line quantified from 0 to 10. Zero represents ''no breathlessness'' and 10 is ''the most severe breathlessness''. The patient should select a single score that would reflect the degree of dyspnea.
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Statistical analysis
Statistical analysis was performed using SPSS software (Statistical Package for Social Sciences) version 22.0 (IBM, São Paulo, Brazil) and graphic construction using MedCalc software version 16.2 (Microsoft ® , Ostend, Belgium). Categorical data was presented according to the proportion of patients (percentage). Numerical data was presented as frequency, mean, median, standard deviation, minimum and maximum. The correlation analysis between the CFQ, SSQ and 6MWT was performed by Spearman's coefficient (Rho) showing confidence interval of 95%CI. For the comparison between gender and CFQ, SSQ and 6MWT, the Mann---Whitney test was used for data with numerical distribution and the 2 for data with categorical distribution. The alpha value was set at 0.05 in all analyses.
Results
A total of 52 adult CF patients were included. Online Resource 2 shows the description of the data evaluated in the study and the distribution of QOL and SS scores of CF patients. Of these patients, 12 CF patients did not answer the SSQ because they had not started their sexual activity. However, these CF patients were enrolled in the study because they performed the 6MWT and SSQ.
The correlation between the values of the CFQ and SSQ are presented in Tables 1A and 1B . There was a correlation between all questions of SSQ and all domains of CFQ for at least one answer, except for question 7 of SSQ.
The correlation between the CFQ and the data obtained in the 6MWT of CF patients is shown in Tables 2A---3B. The correlation between SSQ and the data obtained in the 6MWT of CF patients is shown in Tables 4A---4C.
The association of gender and data of SSQ and CFQ, and the markers assessed in 6MWT are shown in Online Resources 3 and 4. The p-value for associations with the gender of CF patient is presented in Online Resource 5.
Discussion
To the best of our knowledge, this is the first study to correlate physical performance, QOL and SS and, using 6MWT, CFQ and SSQ, simultaneously, in CF adult patients. Our study found correlations among all tests.
CFQ is a disease-specific qualify of life measure for CF patients; however, it does not assess sexuality. Therefore, the SSQ should be introduced in order to evaluate SS. Although SSQ is not exclusively tailored to CF patients, it can be introduced as a routine follow-up of CF patients, as life expectancy and the number of sexually active patients have considerably increased worldwide. This can only reaffirm the importance of including SS for the assessment of QOL in further researches.
CF patients may have problems engaging in sexual activity and later building a stable relationship with a partner. The QOL of CF patients will strongly depend on how they cope with the disease. 12 Mutual actions between QOL and SS could be observed. Despite the limitations caused by CF, studies report that adult patients expected to establish a sexual relationship and experience maternity and paternity. 4, 13 However, as the disease progresses, severity will continuously increase, followed by decline of QOL and SS.
It is of utmost importance that the probability of pregnancy and all risks and benefits for the CF patient be explained, in the event of expectations about becoming a parent. This includes clarifying the limitations of the disease for both sexes: (i) obstruction of the vas deferens and azoospermia; (ii) difficulty in getting pregnant due to physiological changes in the uterus; (iii) higher risk of complications during pregnancy; (iv) increased clinical severity after pregnancy; and (v) higher risk of CF the offspring.
14---16
In CF, sexual dissatisfaction may occur due to physical and psychological factors. Physical factors are caused by progressive deterioration of the function of various organs, such as lungs, liver, pancreas, bones, muscles and joints, which require continuous treatment throughout the patient's lifetime. Daily treatment includes administration of oral or inhaled medications, physiotherapy, follow-up visits to the referral centers and hospitals, and periodic examinations. Also, in case of pulmonary exacerbations, patients will require hospitalization, which will pose a negative impact on physical and emotional well-being. This study showed a correlation between SS and QOL, where best scores in QOL were linked to better scores in SS.
In the CFQ, the domains 1 (physical role), 3 (vitality), 6 (body image), 9 (health perceptions) and 11 (respiratory symptoms) had positive correlation with SSQ for answers about sex drive, self-confidence, willingness to initiate sexual activity, foreplay and ability to reach orgasm. QOL and SS are associated with the individual's perception of health, which will determine the relationship quality with the partner. The better the individual feels, the greater is the ability to perform his activities (physical and social) and to accept sexual relationships. 17 Emotional changes, including depression, are common issues that CF patients face. These changes affect adherence to treatment, social life, and QOL and SS, especially 
Table 2A
Correlation between values of quality of life questionnaire and 6-minute walk test (SpO 2 , heart rate and inspiratory frequency) in patients with cystic fibrosis (Part I).
Quality of life questionnaire 6-Minute walk test 
CFQ, quality of life questionnaire for cystic fibrosis; 95%CI, confidence interval of 95%; SpO 2 , peripheral oxygen saturation of hemoglobin; HR, heart rate; f, inspiratory frequency; R, rest; 6 ′ , 6-min period of walk test; 9 ′ mr, 9-min rest after the end of the walk test. Sample size = 52 (except for 9 ′ mr = 51 patients). Spearman's coefficient (Rho) was used for statistics with confidence interval of 95%. Only coefficients of positive associations are demonstrated. ˛ = 0.05.
Table 2B
Correlation between values of quality of life questionnaire and 6-minute walk test (SpO 2 , heart rate and inspiratory frequency) in patients with cystic fibrosis (Part II).
CFQ, quality of life questionnaire for cystic fibrosis; 95%CI, confidence interval of 95%; SpO 2 , peripheral oxygen saturation of hemoglobin; HR, heart rate; f, inspiratory frequency; R, rest; 6 ′ , 6-min period of walk test; 9 ′ mr, 9-min rest after the end of the walk test. Sample size = 52 (except for 9 ′ mr = 51 patients). Spearman's coefficient (Rho) was used for statistics with confidence interval of 95%. Only coefficients of positive associations are demonstrated shown. ˛ = 0.05. 
Table 4A
Correlation between values of sexual satisfaction questionnaire and the 6-minute walk test (SpO 2 , heart rate and inspiratory frequency) in patients with cystic fibrosis (Part I).
Sexual satisfaction questionnaire
6-Minute walk test 
SSQ, sexual satisfaction questionnaire; SSQT, sexual satisfaction questionnaire-total; 95%CI, confidence interval of 95%; SpO 2 , peripheral oxygen saturation of hemoglobin; HR, heart rate; f, inspiratory frequency; R, rest; 6 ′ , 6-min period of walk test; 9 ′ mr, 9-min rest after the end of the walk test. Sample size = 40. Spearman's coefficient (Rho) was used for statistics with confidence interval of 95%. Only coefficients of positive associations are demonstrated. SSQ data which showed no association with any of the markers of the walk test are demonstrated with p-value only. ˛ = 0.05.
Table 4B
Correlation between values of quality of life questionnaire and the 6-minute walk test (systemic arterial pressure, Borg scale and distance walked) in patients with cystic fibrosis (Part II).
Sexual satisfaction questionnaire 6-Minute walk test 
SSQ, sexual satisfaction questionnaire; 95%CI, confidence interval of 95%; HSAP, high systemic arterial pressure; LSAP, low systemic arterial pressure; HR, heart rate; DW, distance walked; R, rest; 6 ′ , 6-min period of walk test; 9 ′ mr, 9-min rest after the end of the walk test. Sample size = 40. Spearman's coefficient (Rho) was used for statistics with confidence interval of 95%. Only coefficient of positive associations are shown ˛ = 0.05. among adults. 18---21 Psychological aspects have been evaluated in qualitative studies and studies associated with QOL, as they influence almost all aspects of the disease and may affect directly or indirectly SS. 22 Questions about sexuality and about how CF might affect patients' sexual health are rarely discussed with the doctor. During the CF follow up, doctors tend to focus on the treatment of the disease, and not on the emotional factors, such as fears, uncertainties, insecurities related to sexuality. 15, 23 In this context, the role of a psychologist and the support of an interdisciplinary team of professionals are of utmost importance in the CF reference centers.
This study also approached the patient's physical evaluation conducted by 6MWT. There was a correlation between QOL and 6MWT as markers of progression of lung disease, as well as between SpO 2 and distance walked. Higher values of CFQ had a positive correlation. This finding was confirmed by a no correlation between the Borg scale and CFQ before 6MWT. However, there was a negative correlation during and after the exercise session. Thus, patients with better QOL had lower values on the Borg scale. This is possibly associated with better performance and less fatigue during the 6MWT.
Numerous studies show that physical activity is important for QOL. Aerobic exercise and muscle strength training improve bronchial tree patency, avoid progressive decline in lung function, improve muscle mass and resistance to exercise, promote bone growth, boost self-esteem, and may have an impact on QOL 24---26 and, eventually, on sexuality. The SS was negatively correlated with the Borg scale in the three time periods, mainly at rest and during the 6-min period of activity. Physical activity is an important marker of satisfactory physical development of patients and acts on the improvement of SS. 24---26 The distance walked showed positive correlation with all SSQ questions, except for question 7. This may be the result of better physical condition, and consequently, better sexual activity, which confirms a relationship between physical performance and SS.
The delay in diagnosing the disease was higher among men and the age of inclusion in the study was higher in women. Males have less inflammation during puberty, which allowed delayed diagnosis of the disease. Female age was higher, possibly associated with minor environmental and genetic factors, which should be further investigated.
At first, we believed that males would have greater difficulty obtaining SS. Such belief was based on tiredness after sex and higher probability of male infertility (∼95%). 27, 28 It could create internal and external conflicts, which might negatively affect SS. However, in our study, males obtained higher score in the SSQ. The same occurred with the scores for distance walked in the 6MWT and emotional fitness in CFQ.
As reported in the literature, women tend to show greater concern about the disease and lower values in QOL. 29 Another aspect to be considered in the analysis of QOL and SS is that women with CF usually have worse clinical outcomes. 30 Limitations to this study included: (i) not all patients included in this study had initiated sexual activity and/or had been sexually active in the past 6 months; (ii) two invited patients refused to participate in this study; (iii) SSQ is not as specific for CF as the CFQ; (iv) the evaluation of questions 4 and 7 of SSQ has unpaired content between the QSF and QSM. However, these were the questions, which demonstrate lower correlation.
In conclusion, adult CF patients present correlation between 6MWT, QOL and SS. We believe that sexuality should be evaluated in QOL surveys, as well as the assessment of physical performance.
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